In this paper, we analyzed and compared the performance of LTE Power Wireless Private Network using 1.8 GHz and 230 MHz as their carrier frequency. Then, the simulation results show the comparison between 1.8GHz and 230 MHz in terms of coverage, delay and service supporting ability. The contributions of this paper are that 1.8GHz is a better choose for the PWPN and the simulation results provide guiding significance to the next modification of integration communication of fixed and mobile.
Introduction
IP Multimedia System (IMS) is the network structure achieving integration communication based on all IP which is raised by 3GPP in release 5. IMS is considered as the core technology of next generation network (NGN) in general. All IP is the direction of NGN and integration communication in evolution, and within the trend of Power Wireless Private Network (PWPN). Therefore, IMS is the best choice for integration communication in PWPN [1] .
In this paper, we introduce the LTE 1.8 GHz and 230 MHz first. Then we give the performance comparison between carrier frequency in 230 MHz and 1.8GHz in terms of data rate, delay and service supporting ability.
Frequency Band Selection for PWPN

Analysis of Frequency Band
There are two potential frequency bands for PWPN, 230 MHz and 1.8 GHz, the former is the private band of power and the latter is allocated to power, oil and other industry by the State Radio Regulating Committee. The property of different frequency band including bandwidth and distribution of usable frequencies is different. Besides, the performance requirement of IMS voice service, video surveillance, point-to-point video is strict [2, 3] . Therefore, it is very important to determine which band can be used for the PWPN.
LTE 1.8 GHz System
The frequency band of 1.8 GHz TD-LTE [4] (Time Division Long Term Evolution) system is 1785 to 1805 MHz. The total system bandwidth is 20 MHz, and enterprise can apply for 5, 10, 15, and 20 MHz. The system characteristics indicators consist of: 1) A macro base station can support at least 3600 online terminals 2) The downlink peak throughput of a macro base station is 300 Mbps, and the uplink peak throughput is 150 Mbps with 20 MHz bandwidth
3) The downlink peak throughput of a terminal is 100 Mbps, and the uplink peak throughput is 50 Mbps. 4) The interference of antenna coupling is small enough to implement multi-antenna to increase the coverage. The coverage of a macro base station can be 10~20 square kilometers in urban scenario and 70~120 square kilometers in suburban scenario.
LTE 230 MHz System
The frequency band of 230MHz TD-LTE system is 223 MHz~235MHz which divides into 480 frequencies and each frequency occupies 25 KHz bandwidth. 40 of the 480 frequencies are owned by power and used in the 230MHz TD-LTE system. The 40 frequencies are distributed and 1 MHz in total. The total system bandwidth can be increased by utilizing the carrier aggregation to fulfill the requirements. The system characteristics indicators consist of: 1) A macro base station can support at least 6000 online terminals 2) The downlink peak throughput of a macro base station is 0.71 Mbps, and the uplink peak throughput is 1.76 Mbps with 1 MHz bandwidth 3) The uplink peak throughput of a narrowband terminal is 43.99 kbps, and 1.76 MHz for a wideband terminal 4) The coverage of a macro base station can be 15~30 square kilometers in urban scenario and 90~150 square kilometers in suburban scenario.
Simulation and Analysis
Simulation Scenarios
The 230 MHz PWPN covers Kunshan now, and there are 14 base stations. The average coverage radius is 4.8 kilometers with the careful planning and the consideration of system capacity and coverage rate. The comparison test between 1.8 GHz and 230 MHz is done in Yangpu, Kunshan. We tested and compared the throughput, delay, and the diffraction ability under representative scenario. We tested the coverage at different places, such as line of sight, shadowing scenario with buildings, bridges and trees and so on. Most of the test scenarios are with shadowing.
Simulation Results
For 1.8 GHz PWPN, the uplink throughput can reach 10 Mbps at about 2 kilometers from the base station at Yangpu and the downlink throughput can reach 12.5 Mbps which can support video meeting service. The uplink throughput can reach 2 Mbps at about 3.5 kilometers from the base station and the downlink throughput can reach 5 Mbps which can support data monitoring service. The uplink throughput can reach 0.5 Mbps at about 5 kilometers from the base station and the downlink throughput can reach 0.8 Mbps. Figure 1 shows the analytical and the measured uplink throughput of LTE 1.8 GHz and LTE 230 MHz. Figure 2 shows the analytical and the measured downlink throughput of LTE 1.
GHz and LTE 230 MHz
For 230 MHz PWPN, the uplink throughput can reach 1.5 Mbps at about 2 kilometers from the base station and the downlink throughput can reach 0.5 Mbps. The uplink throughput can reach 800 kbps at about 3.5 kilometers from the base station and the downlink throughput can reach 300 kbps. The uplink throughput can reach 100 kbps at about 5 kilometers from the base station and the downlink throughput can reach 80 kbps which can support data monitoring service.
As shown in figure 3 , the two-way latency of 1.8 GHz PWPN is less than 50 ms with the packet miss rate 0, while the two-way latency of 230MHz PWPN is about 140 ms. figure 5 show the relationship between distance and service supporting ability in the 230 MHz and 1.8GHz respectively. The lowest data rate to support IMS voice is 40 kbps, and the lowest data rate to support video is 400 kbps. Without the shadowing, the coverage of 230MHz and 1.8 GHz PWPN is similar. However, the throughput and delay of 1.8 GHz PWPN is much better than the former, and it can support high data rate service and can support IMS voice and video services with high quality at 3.5 kilometers from base station. 
Summary
From the above comparison of 230MHz and 1.8 GHz PWPN, we can see that the 230 MHz PWPN only has advantage on coverage, while the throughput, delay, service supporting ability, and the smooth of evolution are much worse than the 1.8 GHz PWPN. The 230 MHz PWPN can only support the basic service with fixed, low data rate, and it is hard to support the IMS services, high data rate and wideband services. Therefore, 1.8 GHz PWPN is the better choice to support the IMS services than the 230 MHz PWPN.
